Crosslinked self-assembled nanoparticles for chemo-sonodynamic combination therapy favoring antitumor, antimetastasis management and immune responses.
Sonodynamic therapy (SDT) has been proposed as a new modality for cancer management through low-intensity ultrasound induced activation of sonosensitizers. Here, we designed a novel redox/enzyme/ultrasound responsive chondroitin sulfate-chlorin e6-lipoic acid nanoplatform loading docetaxel, combining SDT and chemotherapy, for antiproliferation and antimetastasis of melanoma. The reversibly crosslinked and self-assembled nanoparticles possessed monodispersive size distribution, stability in physical conditions, while showing increased uptake with rapid drug release in simulated tumor microenvironment (reductive potentials and degradative hyaluronidase-1). With synthesized ultrasound sensitive polymer backbones, SDT induced the generation of cellular reactive oxygen species and mitochondrial damage, exerting the apoptotic effect through the release of cytochrome C, the expression of cleaved caspase-9 followed by the functional cleaved caspase-3. Chemo-sonodynamic therapy not only inhibited tumor growth and metastasis with reduced metastatic protein expression, but also caused immune response via the release of tumor-associated antigens. It was initially demonstrated that SDT could induce the tumor cell death, therefore having potentials to recruit cytotoxic lymphocytes into tumor sites. Notably, the nanoplatforms exhibited good in vivo stability and blood compatibility, indicating the safety and efficiency in drug delivery. Our work thus presents a convenient approach to fabricate intelligent multifunctional nanoparticles and paves a path for effective cancer therapies.